Aims and objectives: To translate and validate a Taiwanese version of the Self-Efficacy for Appropriate Medication Use Scale (SEAMS). Background: The major barrier in the management of atrial fibrillation is the lack of selfefficacy to medications adherence. Patients' knowledge of the nature of atrial fibrillation and cardiovascular, cerebrovascular risk factors and anticoagulants is a significant factor affecting individuals' adherence. However, few instruments have been developed to assess patients' self-efficacy to medications adherence and none has been translated into Taiwanese. Design: This study used a standard ''forward-backward'' procedure, which was used to translate SEAMS into Taiwanese language. Reliability was tested for internal consistency. Validity was confirmed using criterion-related validity. Methods: Data collection for this research occurred from October 13, 2015 to October 26, 2016. The sample included atrial fibrillation outpatient. Participants simultaneously completed the Taiwanese version of the Self-Efficacy for Appropriate Medication Use Scale (SEAMS-T). A total of 151 individuals completed the questionnaire. Results: Coefficient alpha was 0.931 for atrial fibrillation patients. Conclusions: Findings provide support for the validity of the Taiwanese version of the Self-Efficacy for Appropriate Medication Use Scale (SEAMS-T). Relevance to clinical practice: The translation and validation of an instrument evaluating the self-efficacy for medication adherence in atrial fibrillation contribute to assessing the provided educational intervention.
Introduction
Atrial fibrillation is the most common type of arrhythmia [1] [2] . In the adult population of the world, the lifetime risk of atrial fibrillation probability is around 20% -25%, which is similar to the white and the Chinese [3] . According to the recently published 2010 global disease burden study (Burden of diseases Global 2010 study), the estimated global prevalence of atrial fibrillation was 33.5 million in 2010, including 20.9 million men and 12.6 million women [4] [5] [6] . But these numbers may be underestimated because many asymptomatic atrial fibrillation patients may not be examined [4] [6] .
Approximately 2.7 to 6.1 million people are affected by atrial fibrillation in the United States, and this number is expected to increase [7] . People under the age of 65 who suffer atrial fibrillation are about 2%, and people aged 65 or above suffering atrial fibrillation were about 9%. Because atrial fibrillation increases with age and women generally live longer than men, so there are bigger risks for atrial fibrillation in women than men [7] .
According to the study of several Asian teams, the prevalence of atrial fibrillation in Asia is about 1% of the adult population, lower than white people (about 2%) [8] . Half of the world's population lives in Asia, and the elderly population in Asia has also increased rapidly [9] . Thus, the burden of atrial fibrillation in Asia is bound to become bigger than ever. In 2050, there will be 72 million atrial fibrillation patients in Asia. This number is bigger than that of patients from Europe and the United States [10] . According to the research in Taiwan, the incidence of atrial fibrillation was 1.68 per 1000 people a year in male and 0.76 per 100 people a year in female. The overall prevalence of atrial fibrillation in Taiwanese is 1.4% in male and 0.7% in female [11] . The prevalence and incidence of atrial fibrillation increased substantially with age [11] .
Atrial fibrillation causes 15% -20% of chances to suffer ischemic strokes [12] [13], which occur when blood flowing to the brain is blocked by a clot or by fatty deposits called plaque in the blood vessel lining [12] . Compared with those without atrial fibrillation, the risk of stroke in patients with atrial fibrillation increased by four to five times, and stroke which is caused by atrial fibrillation is often more severe than other causes of stroke [12] . More than 750,000 hospitalizations occur each year because of atrial fibrillation. The condition contributes to an estimated 130,000 deaths every year. The death rate from atrial fibrillation as the primary or a contributing cause of death has been rising for more than two decades [14] .
Compared with patients without atrial fibrillation, atrial fibrillation patients had three to four times risk of stroke in Asia [11] [15] [16] . The annual risk of atrial fibrillation associated stroke in Taiwan has recently been explored. According to the National Health Insurance Research Database of the whole Taiwanese population, the annual risk of stroke of 185,570 atrial fibrillation patients did not receive any antiplatelet or oral anticoagulant [17] .
Atrial fibrillation increases an individual's risk of stroke, heart failure, and other heart-related complications [7] [12] . According to the data from Taiwan Stroke Registry, only 28.28% of people with atrial fibrillation take warfarin, but there are as high as 90% of patients who meet the criterion and need to take warfarin [18] . The usage of the new oral anticoagulants (e.g. dabigatran, rivaroxaban, apixaban) on patients with atrial fibrillation has better pharmacological effect than warfarin does [19] ; nevertheless, warfarin is still the standard treatment of oral anticoagulants for the prevention of stroke in atrial fibrillation [19] .
In addition, choices for the proper anticoagulation therapy are based on the risks of thrombosis and abnormal bleeding patients will take, and other clinical factors, including the control of warfarin, drug interaction, adherence, safety of different drug dosage, and individual coagulation monitoring, etc. Therefore, providing knowledge of the usage of anticoagulants for patients with atrial fibrillation can enhance their adherence of using anticoagulants.
The reasons why only a small proportion of patients with atrial fibrillation in Taiwan use warfarin include that they are afraid of taking blood tests regularly, and they are tired of coming back to the clinic, taking blood tests, and getting a revised dosage of medication frequently. Also, they are worried about the side effects of medications, using secret recipes for clearing blood vessels from neighbors without authorization, or turning to famous doctors. All these phenomena Disease management of patients with atrial fibrillation aims at reducing symptoms and preventing complications associated with atrial fibrillation, and anticoagulants are able to prevent complications related to atrial fibrillation [20] .
However, warfarin and other anticoagulants are used less than recommended in clinical guidelines. This under use results from health care provider obstacles and often groundless safety concerns. Additionally, poor adherence to the anticoagulation regiments can also result in increased risk of stroke or abnormal bleeding.
The term "adherence" is defined as "the extent to which a person's behaviortaking medication, following a diet, and executing lifestyle changes, corresponds with agreed recommendations from a health care provider" [21] . WHO points out that adherence is a multidimensional phenomenon formed by the interactions among five factors, including social and economic factors, health care team and system-related factors, condition-related factors, patient-related factors, and therapy-related factors, all of which are explained respectively as follows [21] .
Adherence is related to people's knowledge and beliefs of their illness, motivation to manage it, confidence or self-efficacy in their ability to engage in illnessmanagement behaviors, expectations regarding the outcome of treatment, the consequences of poor adherence, and insufficient understanding of the treatment or their illness [21] .
In addition to health beliefs, self-efficacy beliefs also motivate an individual to adopt a healthy way of living [22] [23] . Hence, here refers to Social Cognitive Theory (SCT) held by Bandura [24] , and agrees with the concept of self-efficacy that only when people show confidence in their abilities to make changes can they really make long-term changes that they wish for. This concept enhances the strength of explanation made by health belief model for long-term behavior changes. The Self-efficacy for Appropriate Medication Use Scale (SEAMS) provides assessment of medication self-efficacy in the object of study's use of anticoagulants [25] . The instrument contains 13 questions, which mainly focusing on the patients' opinions on their medication. It is a Three-Point Likert Scale, in which 3 means "very confident", 2 meaning "somewhat confident", and 1 meaning "not confident". The potential score ranges from 13 to 39, and higher scores indicate higher levels of self-efficacy for medication adherence. Risser, Jacobson and Kripalani tested 436 patients with coronary artery diseases [25] . The test result reveals internal consistency with a Cronbach's alpha of 0.89 and the test-retest reliability of 0.57; in the respect of criterion-related validity, self-efficacy is strongly correlated with medication adherence as assessed by the Morisky scale (Spearman's r = 0.51, p = 0.0001) [25] . The researcher has gained the approval of translation into Chinese from the original author.
The aim of the present study was to validate the SEAMS in Taiwanese adults with atrial fibrillation. The importance of this study is to translate and validate the scale into Taiwanese, since this would provide the applicability and relevance of an instrument in the Taiwan population. Furthermore, scientists will have the ability to design surveys, giving important findings about the role of healthcare system. In addition, the study allows healthcare providers to assess the provided educational intervention.
Methods

Design
The study design was cross-sectional. This study was undertaken as a part of a study to evaluate an educational intervention, improving adherence to atrial fibrillation among Taiwanese adults. We used the SEAMS which was translated into Taiwanese and was then administered to participants.
Participants and Setting
This study was conducted at two teaching hospitals in Taiwan, from October 13, 2015 to October 26, 2016. They provide health care, emergency treatment for patients with all illnesses and accidents, and primary and advance medical healthcare.
The inclusion criteria for atrial fibrillation were the following: 1) age of 20 and above, 2) be proficient in Mandarin and Taiwanese, 3) the doctor diagnosed patients with atrial fibrillation, and 4) patients who use anticoagulants (warfarin or NOACs) participate. The exclusion criteria for atrial fibrillation were the following: 1) patients diagnosed with mental illnesses, 2) patients with instability and uncontrolled hypertension, 3) patients with heart failure (NYHA stage IV), 4) installed pacemaker, AICD for patients, 5) patients with cardiac surgery in the last three months, and 6) patient who only has the last three months was hospitalized for treatment of atrial fibrillation.
Data Collection
Socio-Demographic Form
This consisted of six items regarding socio-demographic characteristics of the samples such as age, gender, education level, marital status, economic, and employment status.
Disease Characteristic Form
This consisted of four items regarding disease-demographic characteristics of the samples such as atrial fibrillation diagnosis time, CHA2DS2-VASC, HAS-BLED, and INR.
MMAS-8
In addition to the SEAMS, participants in the study were administered to Chinese version of the 8-item Morisky medication adherence scale (C-MMAS-8) measure of adherence [26] . C-MMAS-8 self-report measure is a reliable and valid index that has been used in various people. Cronbach's alpha for this scale is 0.77 [26] .
SEAMS
The Self-Efficacy for Appropriate Medication Use Scale (SEAMS) contains 13 items. The response were encoded as "not confident = 1", "somewhat confident = 2" and "very confident = 3". The score for the 7-item scale ranged from 7 to 21. Higher scores indicated higher levels of self-efficacy for medication adherence.
Instrument Translation
This research includes the work of translating the SEAMS, which will be translated according to the method of back-translation indicated by Waltz, Strickland, and Lenz et al. [27] . The process is as follows: The work of instrument translation is divided into two steps. The first step of translation includes: 1) forward translation: translating from the original (source) language of the original instruments into a second (target) language. The original language of the original instruments which are referred to in this research is English, so the researcher decides to invite two bilingual experts for translating each instrument into the target language Taiwanese, and then there will be a primary Taiwanese version of each instrument; 2) discussion over Taiwanese version of each instrument: the researcher and the bilingual experts who assist in the work of translation have a discussion over the Taiwanese version of the instruments, and the discussion will focus on finding the expressions that convey the original meanings the most properly and assessing the extent to which the expressions are comprehended in each instrument; 3) inspection from the objects of study: objects of study in different education levels are invited to inspect the extent to which the expressions in the instruments are comprehended, and the researcher will make revision; 4) reverse translation: another two bilingual experts are invited to translate the Taiwanese version of the instruments discussed previously into the original language, English, and then the researcher and the bilingual experts will discuss over the reverse translation of the Taiwanese version and the original instruments, comparing the extent of the difference between the meanings from both the original and the translated instruments; 5) pilot tests for each Taiwanese version of the instruments: the researcher will invite cardiologists, cardiac registered nurses, registered nurse experts, and patients with atrial fibrillation to have pilot tests for the Taiwanese version of each instrument, in order to test the extent to which the translated expressions in each instrument are comprehended and how much time the tests will take. The final version of the Taiwanese questionnaire was completed and made available for the reliability and validity study.
Procedures
Researchers distributed the demographic questionnaire, the SEAMS-T and C-MMAS-8 to patients. The questionnaire takes about 8 -10 min to complete.
Evaluation of SEAMS
Internal consistency reliability: The Cronbach alpha coefficient was calculated to test the reliability of the questionnaire in its entirety.
Criterion-related validity: We analyzed criterion-related validity by comparing composite self-efficacy scores against the C-MMAS-8 using Spearman's rho. Researchers hypothesized that medication adherence self-efficacy and self-reported adherence would be positively correlated. And we would further establish criterion-related validity.
Ethical Approval
This study was approved by the Ethics of the "Taipei Medical University-Joint Institutional Review Board". The Ethical approval number is 201505054. The participants in the study were informed about the purpose of the study. All subjects were provided with written consent before participation. The researcher also guaranteed that the documents would be kept confidential.
Statistical Analysis
Descriptive statistics were used to describe socio-demographic and disease characteristics of the patients and their SEAMS-T scores. Percentages and frequencies were used for the categorical variables, while means and standard deviations were calculated for the continuous variables. Internal consistency was assessed using Cronbach's alpha. The significance level was set at p-value < 0.05. All analyses were performed using SPSS version 23.0.
Results
Sample
The final analysis included 151 patients with atrial fibrillation. The socio-demographic and disease characteristics of the total are shown in Table 1 . The mean SD age was 71.98 ± 8.61 years; 62.9% were men. Of the 151 patients with atrial fibrillation, CH2DS2-VASc score was 4.03 ± 1.64, 3 (2.0%), 6 (4.0%) and 142 (94.0%) were in the low, medium and high risk; HAS-BLED score was 2.85 ± 1.11, 60 (39.7%) and 91 (60.3%) were in low and high score; INR was 1.67 ± 0.75. 
Evaluation of SEAMS
Reliability
Cronbach's alpha test of internal consistency was 0.931 for the SEAMS-T, and its item to total correlation coefficient ranged from 0.584 to 0.781 (Table 2) . 
Criterion-Related Validity
Discussion
The main objective of the study was to report the reliability and validity of the translated of SEAMS in a sample of patients with atrial fibrillation people. This study was the first one which translated and validated the 13-item SEAMS into the Taiwanese language. The original SEAMS was tested by Risser et al. [26] on coronary heart disease patients and other comorbid conditions patients, and it was found that the scale was reliable with good predictive validity and sensitivity. In our study the analysis indicated that SEAMS-T had good Cronbach alpha (0.931); however, the result is similar to those of study from Risser et al. (0.89).
In addition, the Taiwanese version of the tool is valid, SEAMS-T was moderately correlated with medication adherence as assessed by the C-MMAS-8. Cronbach's alpha was 0.931 for the total scale with significant intra-class correlation coefficient (p < 0.001).
Finally, regarding factors affecting the self-efficacy for medication adherence with atrial fibrillation patients, the analysis indicated that socioeconomic and disease characteristics of the sample were not associated with the self-efficacy of medication adherence. More specifically, no correlation was observed among the level self-efficacy of medication adherence and socioeconomic and disease characteristics. The study findings could be explained by the lack of significant variety regarding these characteristics in the sample.
Furthermore, the results are important for health professionals in the development and evaluation of strategies to promote atrial fibrillation patients' positive self-management. Strategies focusing upon self-efficacy enhancement could be provided to atrial fibrillation patients to improve their medication adherence.
Limitation
The main limitation of our results is that the study was conducted with atrial fibrillation patients making generalization to other diseases difficult. Future study can continue to examine the applicability of the SEAMS-T across other populations. Moreover, the present study was not conducted as responsiveness and predictive validity. Further research on these properties is encouraged.
Conclusions
For the first time in our study, the SEAMS is used and validated in the Taiwanese language. The Taiwanese version is proved to be acceptable to atrial fibrillation patients; it is a simple questionnaire that can be administered by a trained nurse in face-to-face interviews to overcome non-response by those who cannot read. The findings from this validation study indicate that the Taiwanese version of SEAMS is a reliable and valid measure because it shows acceptable reliability and validity.
The psychometric testing and validation of an instrument assessing the medication adherence of atrial fibrillation contribute to assessing the provided educational intervention. Nurses will have the opportunity to amplify their role in patients' education and develop a relationship based on honesty and respect.
